SYNOPSIS
The primary necropsy findings are presented for 726 perinatal deaths; the classification of the 1958 British Perinatal Mortality Survey is used, and the results of the two surveys are compared. Lethal malformation has replaced intrapartum hypoxia as the most common cause of perinatal death. There has been a substantial reduction in intracranial trauma but an increase in intraventricular haemorrhage and, possibly, extrapulmonary infection.
Chromosome abnormalities occurred in 28 of 500 karyotyped infants (56 6%). Indications for genetic counselling, and antenatal diagnosis in any subsequent pregnancy, were apparent in 10% of cases.
The British Perinatal Mortality Survey collected clinical and pathological data on over 7000 infants who died in the perinatal period during March, April, and May 1958. The data were presented in two reports (Butler and Bonham, 1963; Butler and Alberman, 1969) . More recent publications have considered epidemiological and aetiological factors in certain of the neonatal deaths in 1958 (Fedrick and Butler, 1970a, b; 1971a, b, c) . Apart from some data on perinatal mortality in the Newcastle City maternity survey (Fairweather et al, 1966) , and from the British Births Survey, 1970 (Claireaux, 1973) , surprisingly little has been published on the pathology of perinatal mortality in the United Kingdom since 1958.
At present it seems that three factors may cause a significant reduction in perinatal mortality over the next few years: first, reliable methods of preventing or reversing the spontaneous premature onset of labour would reduce the number of deaths from the pulmonary complications of prematurity; secondly, it is now possible to assess the maturity of foetal lungs in utero, measuring the lecithin/sphingomyelin ratio (Gluck et al, 1971) , and to promote pulmonary maturation (Liggins and Howie, 1972) where early induction of labour is indicated; thirdly, the antenatal diagnosis of certain genetically determined diseases will become common, with a consequent reduction in their contribution to perinatal death.
It is therefore opportune to present the pathologi-'Present address: Department of Pathology, Royal Hospital for Sick Children, Sciennes Road, Edinburgh EH9 ILF Received for publication 7 January 1975. cal findings of a survey of 726 necropsied perinatal deaths during the period 1970-73. One of the objectives of this survey was to determine the incidence of major chromosome abnormalities in infants dying in the perinatal period, and to relate these to the clinical features and pathological findings (Machin, 1974) .
Materials and Methods
The Langley (1971) , and particular attention was directed to pulmonary histology.
Body weights were compared with data obtained from the British Perinatal Mortality Survey, 1958 (Butler and Alberman, 1969, appendix table 4.26) . Organ weights were assessed using the data of Gruenwald and Minh (1960) .
Chromosome preparations were made by culturing solid organs taken at the time of necropsy. Gonad was used in the case of neonates and intrapartum deaths, and amnion from the surface of the placenta gave results from some antepartum and intrapartum deaths. Results were generally obtained after about three weeks and were reported to the clinicians. Genetic counselling, family studies, and antenatal diagnosis were offered as indicated.
Results

PRIMARY NECROPSY FINDINGS
There were 185 antepartum deaths (25 %), 161 intrapartum deaths (22 %), and 380 early neonatal deaths (53 %). In 1958, the comparable figures were 28, 37, and 35 % respectively. Table I analyses each primary necropsy finding by sex and stage of death.
Malformation was the largest group, followed by the antepartum and intrapartum anoxic deaths. Males predominated among hypoxic and traumatic deaths, and also among premature neonates (categories 9 and 11). Intrapartum hypoxia was more common than malformation as a cause of death in males; the female preponderance among malformed infants was due in part to an excess of females with neural tube defects. The majority of perinatal deaths from malformation occurred in neonates, but 11 % of antepartum deaths had lethal malformations.
Most of the Rhesus deaths were in the neonatal period, and the antepartum deaths occurred despite There has been a great reduction in intra-uterine deaths from Rhesus disease, and the overall death rate per 1000 births has been halved.
Antepartum deaths (categories 3 and 4) constituted 21-22% of perinatal deaths in both surveys but fell from 6-8 to 4-4 per 1000 births. Similar figures apply to intrapartum hypoxic deaths (category 5). The greatest reduction since 1958 has occurred among traumatic deaths (categories 6 and 7), which accounted for 10 0 and 4 0 % of perinatal deaths respectively, with a corresponding fall in incidence per 1000 births.
Within the perinatal death group, pneumonia (category 8) has declined from 1-5 to 1-0 deaths per 1000 births. In contrast, there would appear to have been a great increase in extrapulmonary infection among perinatal deaths and a fivefold increase in such perinatal infections per 1000 births.
While the frequency of hyaline membrane disease has declined among perinatal deaths, there appears to have been a threefold increase in lethal intraventricular haemorrhage per 1000 liveborn infants and a fivefold increase in its contribution to perinatal death. This is further analysed in table III, which compares some groups of necropsy categories by gestational age ('premature' and 'mature' groups) . The reduction in perinatal mortality has occurred mainly in the 'mature' group, which previously constituted two-thirds of perinatal deaths. Antepartum and intrapartum hypoxia now results in a much smaller proportion of perinatal deaths in mature infants than in 1958, but there has also been a general reduction in the miscellaneous categories. Among premature infants, there has been a reduction in antepartum stillbirths, hyaline membrane disease, and miscellaneous categories, while the frequency of intraventricular haemorrhage has almost trebled.
Body weight Seventy per cent of perinatal deaths weighed less than 2500g, the body weight corresponding with 36 weeks' gestation. The primary necropsy findings in these infants were as for low gestational age, while infants weighing more than 2500g died of categories 6, 7, 10, and 15. Thirty-six per cent of intrapartum and neonatal deaths were small for dates, that is, more than one standard deviation below the mean weight for gestational age as confidently given by the mother, and using the data from Butler and Alberman (1969) . Small-for-dates infants were found in most of the necropsy categories, but particularly in 1, 8, and 9. Most of the small-for-dates infants were born before 36 weeks' gestation, and 43 % of infants born at 32-35 weeks were small for dates.
Length ofsurvival
Half of the early neonatal deaths occurred within the first 24 hours; there was then a progressive decrease until the seventh day, when there was a peak caused by the deaths of some infants with multiple and cardiovascular malformations, and with infections. All of the necropsy categories show the greatest death rate in the first 24 hours apart from intraventricular haemorrhage, which had a maximal frequency at 1 to 3 days.
Multiplepregnancies
There were 67 infants (9 %) who were the products of multiple pregnancies. There were 60 twins from 43 pregnancies, five triplets from five pregnancies, and two quadruplets from one pregnancy. In comparing the results of the 1958 survey and the present work the main differences are: 1 There has been a reduction in the proportion of perinatal deaths that were stillborn, intrapartum deaths showing the greatest decline. This is probably explained both by improved antenatal care of women at risk and by intrapartum monitoring of the foetus.
2 Among necropsy categories, the largest changes are seen among traumatic deliveries, intraventricular haemorrhage, and extrapulmonary infection. The reasons for the decline in traumatic deaths are as discussed above, and, since such deaths were most common among mature infants, there has been a consequent reduction in mature infants dying in the perinatal period. Among premature neonates dying in the perinatal period, there has been an absolute increase in intraventricular haemorrhage from 0-7 to 2-2 per 1000 births. There are several possible explanations for this increase; there has been a corresponding decrease in hyaline membrane disease among premature neonatal deaths, suggesting that intraventricular haemorrhage (which causes death later than hyaline membrane disease) supervenes in these premature infants who now receive resuscitation and intensive care. By the same reasoning, it is possible that some of these infants would previously have died from intrapartum hypoxia and/or trauma; however, reference to table Ill shows no reduction in premature hypoxic deaths per 1000 births. Nor is there a significant increase in the incidence of prematurity, since 6-7% of all births in 1958 had a body weight of less than 2 5 kg compared with 7-2 % in 1972 (Department of Health and Social Security, 1973) . Finally, intraventricular haemorrhage is now diagnosed frequently in life and recognized at necropsy.
The increase in extrapulmonary infection from 0 1 to 0-5 perinatal deaths per 1000 births is probably explicable in terms of increasing recognition and diagnosis during life and at necropsy, rather than as an absolute increase in incidence. 3 In 1958 lethal malformations were found in 19 % of infants dying in the perinatal period. In the present survey the proportion was 24%. In 1958 there were 5'8 lethally malformed infants per 1000 births, while the present figure was 5-0 per 1000. Claireaux (1973) reported that 20% of infants dying in the British Births Survey, 1970, were lethally malformed, and that these represented 5 per 1000 births. Table  VI shows that in 1958 there were 2-3 anencephalics and 3-4 lethal tube defects per 1000 births in England, Scotland, and Wales. In London and south-east England, the frequencies were 1 *8 and 3 -3 respectively. In the present survey, anencephaly and lethal neural tube defects were found in 1 2 and 2-0 per 1000 births. In 1971, there were 1-4 anencephalics and 3'9 neural tube defects (lethal and otherwise) per 1000 births in England and Wales (Department of Health and Social Security, 1973). Thus, the overall reduction in malformation as a cause of perinatal death is largely accounted for by a decreased incidence of anencephalus. The antenatal diagnosis of neural tube defects will lead to a further reduction in their contribution to perinatal death, but there is no immediate prospect of antenatal diagnosis of malformations in other organ systems.
The incidence of chromosome abnormalities in this survey (5-6 Y.) is ten times that found in unselected newborn infants (Sergovich et al, 1969; Court Brown and Smith, 1969; Hamerton et al, 1972) .
Indeed, it appears that chromosome abnormality is now more important numerically than Rhesus disease among perinatal deaths. The majority of chromosomally abnormal infants were not identified as such at birth. The results of this survey suggest that chromosome analyses should ideally be undertaken in all perinatal deaths, and certainly in all antepartum stillbirths and infants with multisystem malformations excluding anencephalus, myelomeningocoele, and hydrocephalus. In this survey, three groups of families were ascertained to whom antenatal diagnosis could be offered in any subsequent pregnancy. Of the karyotyped infants 5 6 % were chromosomally abnormal; a further 38 of the 706 families (54 %) had had infants with neural tube defects; there was one family with a sex-linked inherited disease. Thus, roughly 10% of these families could be offered help as a result of the findings at perinatal necropsy. The next few years will probably see a further reduction in perinatal deaths among premature infants, leaving a residue with a proportionately larger content of malformation and genetic disease. The ascertainment and counselling of families with genetic disorders will continue to be an important function of the perinatal necropsy. 
